In this study, we analyzed social and economic dimensions of shore-based recreational fishing (RF) along İzmir Inner Bay in the Metropolitan Province İzmir of Turkey. 634 shore-based recreational fishers were interviewed via on-site face-to-face interviews during the fishing activity from January to December in 2016. Market value approach was utilized to calculate net economic values and expenses of recreational fishers along in eight coastal districts, Göztepe, Karataş, Konak, Pasaport, Alsancak, Bayraklı, Karşıyaka and Bostanlı along the coast of the inner bay. The annual fishing efforts demonstrated significant differences among districts. For example; Bostanlı fishers that have higher education levels with higher income spent higher time for RF but, finally, this attitude of Bostanlı fishers resulted in low CPUE levels. Considering the RF experience of Bostanlı fishers, they are either not likely or able to target or catch bigger or more fish. In contrast, Göztepe fishers seems much professional compared to fishers by having the highest amount of catch in shortest time compared to rest of the districts. The highest mean CPUE was observed for Göztepe, Karataş and Konak fishers even so, these CPUE amounts were much under the ones determined in previous studies in Turkey. Considering the catch composition of fishers, S. auratus was the most common catch for all fishers. Secondly, D. labrax and Mugilid species constituted the majority. High fishing related expenditures were observed in all districts, then harvesting values reached quite high levels considering the previous studies. To conclude, RF in İzmir Inner Bay of Turkey is great social and economic activity by generating increase in RF related expenditures, jobs and indirect economic activity in services sector. The results of this study provide an update information of the recreational fishers' profile to help regulate recreational fishery.
INTRODUCTION
Recreational fishing (RF) may be the most demanded marine recreational activity around the world with a considerable number of participations in many developed countries (ARLING-HAUS & COOKE, 2009 ). The number of recreational fishers around the world is huge and up to every one individual in ten were impacted by this recreational activity considering the previous numbers (WORLD BANK, 2012; COOKE & COWX, 2004 ).
The high numbers of fishers resulted in also high economic impact within the whole fisheries sector (WORLD BANK 2012; ARLINGHAUS et al., 2013) . Moreover, the economic impact of RF was determined to be much higher than commercial fisheries (ISAKSSON & OSKARSSON, 2002) . The economic magnitude of recreational fishing developed with the targeting certain species with high economic value so that it is inevitable to observe the decrease in certain fish species. Especially, in developed countries where fishers have high RF effort because of developed fishing equipment, concerns regarding the health of marine habitats and resources increased. This case is also valid for the developing countries where there is high effort in addition to illegal, unreported and unregulated fishing.
Recreational fishers mostly target certain species with certain size (COLEMAN, 2004) that means much selective fishing compared to commercial fishers and because of this behavior, RF may result in changes in the structure and functionality of the food web (PAULY, 1995; MYERS & WORM, 2003) . Also, these changes were found to be close to the changes by commercial fishing (MCPHEE et al., 2002; COLEMAN et al., 2004; COOKE & COWX 2004; LEWIN et al. 2006; LLORET et al., 2008) and even the same as commercial fisheries (COOKE & COWX, 2006; LEWIN et al., 2006) . RF has positive economic consequences apart from negative impact to the marine ecosystem (PAW-SON et al., 2008; MORA et al., 2009; IHDE et al., 2011). The economic impact was previously proven by the huge numbers up to billions of euros in many developed nations (GORDOA et al., 2004; PAWSON et al., 2007; NOAA, 2013) .
The economic and ecological impacts of RF were previously presented in few studies from the Mediterranean SEA (LLORET et al., 2008; ÜNAL et al., 2010; AYDIN, 2011; FONT AND LLORET, 2011a; FONT & LLORET, 2011b; TUNCA et al., 2012; AYDIN et al., 2013; TUNCA et al., 2016) . Despite of the fact that RF has important economic and ecological consequences, there is lack of its management besides commercial fishing with high numbers of illegal, unreported and unregulated recreational fishing (GORDOA et al., 2004; LLORET et al., 2008; ÜNAL et al., 2010) . The ignorance on the impact of RF may come to an end soon with increased attention by the scientists and decision makers (NRC, 2006; LUCY & STUDHOLME, 2002; COLEMAN et al., 2004) . The states increasingly focused to enhance their fishing resources by implementing different harvest control rules for not only commercial fishing but also recreational fishing. Here in this study we surveyed shore fishers in eight fishing hot spots along the İzmir Inner Bay of Turkey. The goal was to assess RF activity along the inner bay to serve as a reference for optimization of RF management. The results would be valuable in evaluating RF pressure in province level and in evaluating the economic magnitude of RF on the regional and national economy.
MATERIAL AND METHODS
The questionnaire survey was conducted along the inner bay from Üçkuyular to Bostanlı, considering eight important fishing districts on the coast, Göztepe, Karataş, Konak, Pasaport, Alsancak, Bayraklı, Karşıyaka and Bostanlı in 2016 (Fig. 1) .
The data was collected from shore-based recreational fishermen via on-site face-to-face interviews during the fishing activity or at access points. The field surveys were regularly conducted once twice a month in 2016 along the coast during day time and night time to obtain a representative sample of fishing and socioeconomic indicators by provinces. We used snowball sampling methodology (Miran, 2003) to reach a random number of recreational fishers contacted by the methodology explained above.
However, by following this sampling strategy, we aimed to reach high number of shore-based recreational fishers to increase representativeness in 8 hot-spots in İzmir Inner Bay. Three types of information were collected by questionnaires: (1) fishers' social characteristics (gender, age, marital status, education, occupation, monthly income, means of transport, (2) fishing activity (RF experience, ownership of RF license, fishing type, release of illegal catch gear, preferred hours, daily fishing hours, annual fishing days, daily catch, annual catch by species with market values, (3) costs (transportation, fishing gear, bait, others) and catch value, and subsequently they were estimated for the survey respondents. The price per kilogram of the commercial species was used from published national Turkish statistics (TUIK, 2017) . RF fishers' social, fisheries and economic descriptors were analyzed separately by districts using methodology adopted from Tunca et al. (2016; 2018) . Catch per Unit Effort (CPUE) calculation was calculated with the previous methodology (TUNCA et al. 2016; 2018) . Euro/ Turkish Lira exchange rate was used as €1 = 4.14 Turkish Lira (OECD, 2017) . For each province, the average annual effort per fisher, in fishing hours, was estimated in two steps. Firstly, for each interviewed fisher, the annual fishing hours (TAFHF) were estimated by multiplying the declared daily hours of fishing (DHF) by the annual days of fishing (ADF): TAFHF i = DHFi x ADF i . Secondly, the annual effort per fisher (MAEF) was calculated as the average of the annual fishing hours of the interviewees:
The mean catches per unit effort of fishers (MCPUE), expressed as catch (kg) per hour, was estimated following the same procedure. First, the annual CPUE per interview (ACPUE i ) was estimated by dividing the annual catch declared per interviewee (ACF i ) by the total annual fishing hours (TAFHF i ):
Then, MCPUE was estimated as the mean over the total number of interviewees:
The contribution of each commercial species to the catch was calculated by summing the catch declared by fishers and estimating their percentage with respect to the total catch: Where n = number of interviewees for each province, C j,i the annual catch declared by each fisher for each particular species and ACT i the total annual catch declared by each fisher.
The economic evaluation was performed by calculating the value of the catch, the expenses of the activity and the balance between the two. The value of the catch of the reported species was estimated by multiplying the total catch per species by their corresponding market value. The sum of this catch gives the value of the total catch (VCRF) that is also equal to all catch of respondents as there was no non-commercial catch observed. The annual expenses were estimated per interviewee (EI i ) by adding the declared expenses of each item, and the annual costs per fisher were calculated averaging EI i per district. The total expenses of Fig. 1. Survey sites (Göztepe, Karataş, Konak, Pasaport, Alsancak, Bayraklı, Karşıyaka, Bostanlı) in İzmir Bay fishers (TERF) were calculated by multiplying the annual expenses per fisher (EF) by the number of the surveyed fishers. The contributions of expenditures by items were calculated by summing the costs declared by fishers on each item and their corresponding percentage to the total costs:
The results show that most fishers had a certain level of education with very low uneducated fishers except Pasaport and Bostanlı where there was no uneducated fisher surveyed. Fishers with bachelor's degree and elementary school degree got second and third biggest except Bostanlı where has the highest share in fishers having Master's degree and above as education (Table  1) .
Considering the fishers' occupation, primarily, retired fishers constituted the majority in all districts. Then, self-employed fishers were the second largest group and national company workers were third among queried fishers in all districts. These three groups of occupation were followed by public servants, foreign company workers, housewives, farmers. RF license ownership was relatively higher in Bayraklı and Considering the RF experiences in years ( Fig. 4) , less than 10 years fishing practice (experience) observed as majority in Karataş, Konak, Pasaport, Alsancak, Bayraklı, Karşıyaka whereas, more than 41 years of fishing practice got the least share in Pasaport, Bayraklı and Bostanlı Districts. 11-21 years and 21-40 years also got considerable shares for all districts.
Where n = number of interviewees for each province, I j,i the annual costs declared by each fisher for each particular item and EI i the total annual cost declared by each fisher.
RESULTS
Descriptive characteristics of shore recreational fishers were calculated by districts. RF was in all provinces determined as a man dominant activity. The age of shore fishers presented slight differences for each province, evaluated respondents mainly accumulated over 25 years' age groups by reaching over 61 years' age, but most respondents reached were in 26-45 and 46-60 age groups (Fig. 2 ). Summary of selected socio-demographic, economic and fisheries variables were given in Supplementary Table S1 .
Fig. 2. Fishers' age by sites
Regarding the actual monthly income levels of fishers, there was no great differences for the mean regular income of fishers in eight districts whereas, there was a gradual increase in monthly regular incomes of fishers from Göztepe to Bostanlı Districts. The poorest and the richest fishers' profile were observed in Göztepe and Bostanlı, respectively ( Fig. 3 ). Pasaport, but almost in all districts RF ownership percentage was quite higher being over fifty percent of all queried fishers in all districts (Table 1) . Similarly, percentages for acceptance of a compulsory RF license were also relatively higher in Göztepe, Karataş, Pasaport, Bostanlı, however; acceptance rates of compulsory training for RF license were low in all districts. The willingness to pay for a compulsory one-year license ranged between € 4.3 and € 9.2 with the highest payment amount was observed in Konak followed by Karataş and Karşıyaka. Only small proportion of fishers agreed to fill a logbook voluntarily that Bostanlı fishers got the highest share as 32.5% followed by Pasaport as 22.7% (Table 3) . Further, comparative visualization on relations between WTP for RF license and certain selected variables along with multiple comparison among variables were represented as Supplementary Figs. S3-S12. The annual fishing hours varied between locations being significantly higher in Bostanlı, Pasaport and Alsancak whereas, Göztepe fishers spent the shortest time in a year. The highest CPUEs were observed in Göztepe, Karataş and Konak whereas, the lowest CPUEs were in Bostanlı and Pasaport. Also, fishers in Karataş and Konak got the highest total annual catch per (Table 2) . Consumption, releasing juveniles and other discard species were practiced by most fishers in all districts. Selling catch is not common in all districts, but small amount of surveyed fisher indicated that they sell their catch, and this amount even reached and surpassed 20 percent of surveyed fishers in Göztepe, Konak and Alsancak (Fig. 5 ).
Considering the catch composition of fishers, S. auratus was the most common catch for all fishers. Secondly, D. labrax and Mugilid species constituted the majority. Exceptionally, S. officinalis was mostly caught by fishers in Konak and Mugilid species were quite common in Karşıyaka fishers. Also, D. labrax were relatively higher in catch of Bayraklı, Karşıyaka and Bostanlı fishers. Other species caught in small amounts were T. trachurus, S. japonicus, B. boops, P. eriytrinus, D. annularis, D. vulgaris, L. vulgaris, and Serranids (Fig. 6 ). Lastly, statistically significant differences were found for catch amounts of the species, D. vulgaris, D. labrax, P. eriytrinus and B., boops, among surveyed locations ( Supplementary Table S2 ). Further, statistical differences of selected certain socio-demographic, economic and fisheries variables were presented in Supplementary  Table S3 . Also, a heat map as Supplementary figure S1 illustrates correlation among certain socio-demographic, economic and fisheries variables that further were supported by various comparative graphs as Supplementary Figures S3-S12.
DISCUSSION
This study presents information on RF in eight districts along the İzmir Inner Bay, in Turkey. The main results of this study were comparatively analyzed with the previous similar studies in the Mediterranean. The fishing profile and socioeconomic dimensions did not show great differences among provinces. This study mainly presented fishers' social, economic and catch profiles in İzmir Province.
First, almost all fishers in the region were male as observed by the previous similar studies in the region (MORALES-NIN et al., 2005; ÜNAL et al., 2010; VEIGA et al., 2010; TUNCA et al., 2012; AYDIN et al., 2013; DIOGO & PEREIRA, 2013; TUNCA et al., 2016) (Table 1) . Middle age fishers from 26 years to 60 years were dominant in all districts S: Shore fishers, B: Boat fishers, "-" means that the data is not available, * indicates the values were estimated for whole region using the estimated number of fishers as previously discussed in similar studies in the Mediterranean countries (MORALES-NIN et al., 2005; LLORET et al., 2008; VEIGA et al., 2010; ÜNAL et al., 2010; TUNCA, 2012; AYDIN et al., 2013; TUNCA et al., 2016 ), (Fig. 2) . Significantly, less than 10 years of RF experience were observed in almost all districts whereas, between 10 to 40 years of RF experience got considerable shares differently from the ones previously discovered in Turkey (TUNCA et al., 2012; AYDIN et al., 2013; TUNCA et al., 2016) . The educational level was higher for Bostanlı fishers although, the general trends in education levels of the respondents followed the results of previous studies in other Turkish coasts (ÜNAL et al., 2010; TUNCA et al., 2012; TUNCA et al., 2016) .
The monthly income level of individuals in different districts were so much like each other whereas, tiny difference was observed for Göztepe and Bostanlı fishers that owned poorest and richest fishers among all respondents. RF along the bay were mostly demanded by the retired people followed self-employed in all districts. There were similar results on fishers' occupations from previous studies (ÜNAL et al., 2010; TUNCA et al., 2012; AYDIN et al., 2013; ARDAHAN & TURGUT, 2013) . Similarly, membership rates to RF organizations were found to be same as in previous studies being very low percentages (ÜNAL et al., 2010; TUNCA et al., 2012; AYDIN et al., 2013; TUNCA et al., 2016) .
Regarding the acceptance of compulsory RF licensing, fishers in four districts, Göztepe, Karataş, Pasaport, Bostanlı, were mostly willing to accept it although willingness to join compulsory training rates were quite low in all districts. In addition, considering stated reasonable willingness to pay amounts for compulsory RF license, the implementation of a possible RF licensing would much likely to reach a success and enhance management of RF in the bay. Furthermore, future investigation on the determinants of willingness to pay amount would be help understanding fishers. The annual fishing efforts demonstrated significant differences among districts. For example; Bostanlı fishers that have higher education levels with higher income spent higher time for RF but, finally, this attitude of Bostanlı fishers resulted in low CPUE levels. Considering the RF experience of Bostanlı fishers, they are either not likely or able to target or catch bigger or more fish. In contrast, Göztepe fishers seems much professional compared to fishers by having the highest amount of catch in shortest time compared to rest of the districts.
Fishers in all districts except Göztepe fishers that had almost half of annual hours of the rest fishers, had annual fishing hours close to the ones from similar previous studies (VEIGA et al., 2010; ÜNAL et al., 2010; TUNCA et al., 2012) (see Table 4 ). Having say that, the high percentage of retired fishers in all districts explains high number of hours allocated for fishing in the bay. The highest mean CPUE was observed for Göztepe, Karataş and Konak fishers even so, these CPUE amounts were much under the ones determined in previous studies in Turkey (ÜNAL et al., 2010; TUNCA et al., 2012; TUNCA et al., 2016) but they were quite similar with other studies from the Mediterranean SEA (RANGEL & ERZINI, 2007; VEIGA et al., 2010;  FONT & LLORET, 2011B) (see Table 4 ). It is important to emphasize that commonly accepted CPUE methodology is crucial to avoid comparison biases (TUNCA et al., 2016) .
Considering the catch composition of fishers, S. auratus was the most common catch for all fishers. Secondly, D. labrax and Mugilid species constituted the majority. Exceptionally, S. officinalis was mostly caught by fishers in Konak and Mugilid species were quite common in the basket of Karşıyaka fishers. Also, D. labrax were relatively higher in catch of Bayraklı, Karşıyaka and Bostanlı fishers. Other species caught in small amounts were T. trachurus, S. japonicus, B. boops, P. eriytrinus, D. annularis, D. vulgaris, L. vulgaris, and Serranids. The species catch composition among districts showed significant variances but, most of the catch were S. auratus followed by D. labrax, and Mugilid species, especially in Karşıyaka. S. officinalis were caught in reasonable amounts in Konak. There are no great differences in catch composition observed considering the previous small case study from İzmir Bay (TUNCA et al., 2012) . The number of species stayed in low numbers considering the high biodiversity of the Aegean Sea. Even if İzmir Bay is a quite close to water currents there are many freshwater inputs especially the greater ones on the north side of the Bay. In addition, other factors such as precipitation regime, eutrophication, marine transportation, algal blooms, questionable house and industrial pollution into bay may have impact on the distribution of the species on the shoreline. Also, S. officinalis catch case may explain us that Konak fishers are most likely specialized for this species by using different gears. Also, habitat differences along the coastline might have resulted in changes of species distribution as in previous findings that showed habitat changes result in the change of species composition (MORALES-NIN, 2005; RANGEL & ERZINI, 2007; ÜNAL et al., 2010; TUNCA et al., 2012; AYDIN et al., 2013; DIOGO & PEREIRA, 2013) (see Table 4 ).
High fishing related expenditures were observed in all districts, then harvesting values reached quite high levels considering the previous studies (Table 3 ) but, fishers are possibly under stated the actual annual amount of catch and they may increase their benefits by selling or consuming the catch. Even, fishers may be quite satisfied with their RF day and they increase their non-market marginal benefits.
To conclude, RF in İzmir Inner Bay of Turkey is great social and economic activity by generating increase in RF related expenditures, jobs and indirect economic activity in services sector. High participation rates, high catch amounts and economics value in fishing hot spots of the Bay inspiring for more future participation.
CONCLUSIONS
In all districts, RF is an important social and economic activity, especially considering the economic value, RF is generating huge economic activity. Furthermore, direct and indirect economic impacts of RF in different sectors on local and national level would be investigated under broader projects. In the last decade, the municipality of İzmir conducted projects to prevent pollution in İzmir Bay as well as biodiversity protection and increase. The personal communications with old fishers showed that there is an increase in the number of recreational shore fishers in parallel with the enhancement of water quality. This study is aimed to reflect the current social and economic impact of recreational fishers as a sample case study of İzmir Bay. Current recreational fishery regulation that was constructed decades ago for the İzmir Bay is not up to date and needs to be updated. The results of this study provide an update information of the recreational fishers' profile to help regulate recreational fishery. questions in the forms.
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